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COMPLETE SPECIFICATION 
Improvements relating to Halogen Substituted Diphenyl Urea and 
Thiourea Compounds and their use 



We, J. R. Geigy A.— G., a body corporate 
organised according to the laws of Switzer- 
land, of 215 Schwarzwaldallee, Basle, Switzer- 
land, do hereby declare the invention, for 
S which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 
The present invention concerns the produc- 

10 tion of polyhalogen substituted monohydroxy- 
diphenyl urea and thiourea compounds which 
have at least one halogen substituent in each 
of the two benzene rings but no acid water 
solubilising groups. It also concerns their use 

IS as disinfectants. 

o-Hydroxydiphenyl urea and thiourea com- 
pounds which have at least one halogen substi- 
tuent in each of the two benzene rings but no 
acid water solubilising groups, are new. They 

20 can be produced by methods known per se by 
reacting halogen substituted o-hydroxyamino- 
benzene compounds with a compound intro- 
ducing a halogen phenyl carbamyl- or thio- 
carbamyl radical into the primary amino group. 

25 Chiefly the halogen substituted phenyl isocyan* 
ates and/or phenyl mustard oils can be used as 
compounds which introduce the halogen 
phenyl carbamyl or thiocarbamyl radical. 
Phenyl carbamic acid phenol esters which are 

30 easily obtained from chloroformic acid phenol 
esters and halogen aminobenzenes can also be 
used as starting materials in the process 
according to the present invention, as, at even 
moderate temperatures with correspondingly 

35 chosen halogen-o-hydroxyaminobenzene com- 
pounds, they produce o-hydroxydiphenyl ureas 
according to die present invention whilst split- 
ting off phenol. Also the reaction of suitably 
substituted phenyl ureido compounds with o 

40 aminohydroxybenzene compounds chosen 
according to this invention leads, in individual 
cases, to polyhalogen substituted o-hydroxy- 
diphenyl ureas. Finally, also the use of halogen 
benzoylazides, which under the conditions of 
[Price 3s. Od.) 



the reaction known per se transform them- 45 
selves whilst splitting off nitrogen into the 
corresponding halogen phenyl isocyanates, 
falls within the scope of the present invention. 
However, the addition of halogen phenyl iso- 
cyanate or halogen phenyl mustard oil to suit- 50 
ably substituted halogen-o-aminobenzene 
compounds is to be preferred to all other 
methods. 

Examples of phenyl isocyanates or phenyl 
mustard oils which can be used in the process 55 
according to the present invention are: 4- 
chlorophenyl isocyanate, 3.4-dichlorophenyl 
isocyanate, 3-trifluoromethyl-4-chlorophenyl 
isocyanate, 4-bromophenyl isocyanate, 4- 
fluorophenyl isocyanate, 3.4-dibromophenyl 60 
isocyanate, 3.4.5-trichlorophenyl isocyanate, 
2.3.4-trichlorophenyl isocyanate, 4-fluoro - 3- 
chlorophenyl isocyanate, 4-chlorophenyl mus- 
tard oil, 3.4-dichlorophenyl mustard oil, 3- 
trifluoromethyl-4-chlorophenyl mustard oil. 65 
They are reacted according to the invention 
with halogen substituted o-aminophenols. 
Examples of such are: 4-chloro-2-amino-l- 
hydroxybenzene, 5 - chloro - 2 - amino - 1 - 
hydroxybenzene, 4.5 - dichloro - 2 - amino - 1- 70 
hydroxybenzene, 3.4,6 - trichloro - 2 - amino- 
1 - hydroxybenzene, 4- or 5-bromo-2-amino- 
1 -hydroxybenzene, 4.6-dibromo- or 4.6-di- 
chloro - 2 - amino - 1 - hydroxybenzene, 4.5- 
dibromo - 2 - amino - 1 - hydroxybenzene, 75 
4 - chloro - 5 - trifluoromethyl-2-amino - 1- 
hydroxybenzene, 4 - chloro - 5 - bromo - 2 - 
aminophenyL 

Phenyl carbamic acid phenol esters usable 
in the process according to the present inven- 80 
tion are: 3.4 - dichlorophenyl carbamic acid 
phenol ester or o-cresyl ester, 3-trifluoro- 
methyl - 4 - chlorophenyl carbamic acid phenol 
or o-cresyl ester, 4-bromophenyl carbamic acid 
phenol ester, 4-fluorophenyl carbamic acid 85 
phenol ester 3.4-dibromophenyl carbamic acid 
phenol ester. 

According to the present invention the com- 
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ponents are so chosen that there is at least ™, 
halogen substituent in each b£S£S£f£ 

compounds whereby in the benzene rfn» ™„ 
5 ^gnohydroxylgro^/thfSloien 
sutuent can be repLfd #&&gZ3& 

It is preferable that these halogen substi 
tuents occupy the p- and also, if le?ired £ 
W g-position to the urea or tMourea bridS 
Halogen substitution in pairs in the m" and 
^positions to the ureido group in at lit Se 
of the benzene rings is particularly a dvS! 

15 £ g r S> K ^ or ^ groups Si 

15 be present as further substituents, e.f a metSS 

hydroxyl group or in the o-position to the 
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phenyl urea formed is filtered off 

. Example 2. ? 

, A mixture of 22.5 parts of 3.4-diclddn* { 
pheny urea, 14 parts of 2-ammo-SS. 
phenol and 40 parf by volume oT^SdaUclSc ' 
acid is boiled until no more 2-amino-l-cS 
phenol can be traced. The coolediass £ 
£utec I w«h a littie water whereupon i3d£ 7 
fies. The precipitate is filtered off and 

£?3S soda to remove 

the 5-chlorobenzoxazolone formed The resi! ; 
rlon i« 15% alcohol with the ad^- 

tion of caustic soda lye, undissolved partides 7 « 
are filtered off and the N-3.4-dicrJoropheny£ ? * 
N : 2 -hydroxy-S^chlorophenyl urea fa JL 
apitoted with acetic acid. After recrystklkg 
from dioxane it melts at 205—206°. 



OH 



2. 

25 g«T ei ° Xl t0 X * rCpreSent "^g^ or hydro- 

X 3 in addition rnay represent the trifluoro- 
methyl group whilst not more than one of 
the four symbols X represents hydrogen, and 
«a a «J "Presents an oxygen or a sulphur atom, 
JO and wherein the two benzene rings can each 
contain a further substituent, eg. another 
halogen or a methyl group. 

Some of the polyhalogen substituted o- 
hydroxydiphenyl urea or thiourea compounds, 
35 with suitable halogen substitution, have a 
very good bactericidal action. In particular 
they are very active against the bacterial flora 
which cause perspiration odours and thev are 
for this season and because of their low toxi- 
40 city, very suitable for use as deodorants in 
laundering, and for human use when incor- 
porated m cleansing agents such as soaps or 
shampoos, or as additives to cosmetic aVente 
such as ointments or creams S 
45- The Mowing examples illustrate the inven- 

n t h n «T- M k m *** way- Where not 

otherwise stated, parts are given as parts by 
weight and the temperatures are in deL2 
Centigrade. The relationship of parted 
50 weight to parts by volume is as that of kilo- 
grammes to litres. 

Example 1. 
A hot solution of 21.5 parts of 3.4-dichloro- 
benzoic acid azide in 50 parts by volume of 
55 tolueneis added to a hot solution of 14 5 nam 
of 5-chloro-2-aminophenol in 250 parts bv 
volume of toluene. After boiling for 15 mm 
mes and then cooling the mixture, the N-3 4- 
dichlorophenyl-NU'-hydroxy - 4> - chloro - 



^ Example 3. „- 

J 1 .^ <>f 3.4-dichlorophenyl carbamic 
acid phenyl ester and 17 parts of 2-amino!45- 
dichlorophenol are dissolved in 100 partsbv 
volume of dioxane and 50 parts ofV40? 
sodium acetate solution are added. The rnix- Bs 
ture is stirred at 90-95' until for practical 85 
purposes no more 2-amino^.5-dichlorophenol 

Sfi Stm" 1, t**," f0r "bout half anW 
N-3 4-dichlorophenyl - N',2 1 - hydroxy-4 1 £ 
dic^orophenyl urea which has party predpi- on 
tated during the reaction is filtered off after ' 
caohng and recrystallised from tetrachlor- 
ethane. It melts at 201— -202°. 

Example 4. 
18 Parts of 2-amino-4.5-dichlorophenol are 

a solution of 17 parts of 4-chlorophenyl mus- 
sed Th 25 H tS . by V 0lume «* acetone L 
S^h^S Wh ^ le ,s stirred for 3 hours at 

, diluted with water and the N-4-chloro- inn 
pheny - NS2- - hydroxy - 4\5' - diduoro - °° 
phenyl thiourea which precipitates is filtered 

af^i^ 8 *^ 8 from benzene * melts 
at 146 — 147 on decomposition. 

_ Example 5. ln , 
A solution of 10 parts of 3.4-dichlorophenyl 
mustard oil in 40 parts by volume of benzene 
is added to a solution of 10 parts of 2-amino- 
4.5-dichlorophenol in 20 parts by volume of 
acetone. After stirring for 3 hours, the pro- im 
duct is precipitated with petroleum ether and 
the separated N-3.4-dichlorophenyl - N 1 2 1 
hydroxy - 4 l .5> - dichlorophenyl thiourea is 
recrystallised from benzene. M.P. 159—160° 
on decomposition. ^ 

Example 6. 
100 Parts of an 18% solution of 3.4-di- 
chlorophenyl isocyanate in nitrobenzene^re 
added at 30-35° while cooling toTsltion 



JO 




100 Parts nf ExAMp L E 7. 



20 



., I0 0 Parts of iSH? 18 * J. 

^MSd-^, 8 Nation of ?? enzene are 
N T 2U, r °i 1 ho «r. Thel?'?!, 80(1 *e wfiSfc^ **** oW^ 0ro Ptenol £ f n P^ of 2- 

202 « deco fflpo 3^ *** *,£gg5^ 

aeth yi-4-chJop n Jl- y 4 solution nf a ■ .„ from Ar 0 ??*"* to thfc °f thiourea rZZ B 



50 



55 



25 



m "1 Parts of a ^ iPiE «. 



30 



Ev, is r^^PParatuT ^i°^ed 

^ e disinfecSr? 7* graduatedWH to 
tin*. ->„. Qon of tesf aqueous „„i.. 



from thefon* to invenrf thl0Ure a coral 
fied. Th*u sajd coraM,m2 81768 Particu- 

,<S 42^5l ed *P ^£ to pre P*ed 



60 



65 



35 



40 



123 Parts of „ E ^ AMPi E 9 

• iVo — 199° 



*Pans of 2?S MPtEI 0- 



■Y^ge, is mij^- fFParatus acrnr^r^ 
^ e dianfecSrT 7* graduatedWH t 

ture: 20^°° of test: 10 sol* 
fr om each rL^- e 10 minut« ? . 

5.,?- After -Vr sulKc uItur|prfu d wi * 

faa «eriddal a^^tures is d^~ ° pnient of 8n 
mined by* J**^ of a disLf-l The 

f «t gerras a auSST" Squired 



70 



75 



85 
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jj 0 . I o-aminophenol 



2. 



OH 

a 



OH 



OH 



phenyl 



-Q-CI 

CI 



CI 



M.P. 



206—207' 



201—202' 



198 — 199° 



minimum bactericidal 
concentration 
expressed in 
lQr* mol 



25 



12.5 



25 



4. 



7. 



a 

OH 



HH 



a 

OH 



4 



NH- 



a 



ou 



HH- 



8. 



9. 



a 

OH 

a 

OH 
CI 



CL 



ff 3 



a 



204—205° 



25 



201—202- 
on ^ 
decomposition 



174—175- 



201—202° 



CL 



■Cfi, 



214—215- 



198—199° 



12.5 



6.2 



3.1 



12.5 



6.2 
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o-aminophenol 



OH 



a 



OH 



•KH ■ 



CI 
OH 



a 



phenyl 



ci 



Thioureas: 



M.P. 



210—211° 
on 

decomposition 



146—147° 
on 

decomposition 



159—160° 
on 

decomposition 



minimum bactericidal 
concentration 
expressed in 
10~* mol 



3.1 



12.5 



12.5 



Example 12. 
99 Parts of soap flakes and 1 part of N-3 4- 
dichlorophenyl - NP.2 1 - hydroxy - 4\5^ - di- 
chlorophenyl urea together with a little per- 
fume are well mixed either direct or dissolved 
in a httle alcohol in a mixing apparatus The 
finished mixture is refined by rolling and then 
pressed into tablet form. A toilet soap having 
a deodorant action is thus obtained. 

A similar good action is obtained if 97 parts 
of soap flakes and 3 parts of N-3.4-dichloro- 
phenyl - N\2' - hydroxy - 3 1 .4 l .5 , -trichloro. 
phenyl urea are used as starting materials. 
Example 13. 
A 1% aqueous solution of a cleansing agent 
which contains 10 parts of one of the diphenyl 
ureas named in example 12 and 90 parts of a 
non-ionogenic or anion active synthetic wash- 
ing agent, produces a washing liquor which is 
suitable for example for the cleansing of house- 
hold or personal linen. 
What we claim is: — 
1. A polyhalogen substituted compound hav- 
ing the general formula : 



Hal | y 



wherein Hal represents halogen, 

Y represents halogen or the trifluoromethyl 
group, and 

Z represents an oxygen or sulphur atom; and 
the two benzene rings may contain further 
substituents but no water solubilising groups. 

2. A polyhalogen substituted compound 
having the formula: 



*< Hal. Z Y 



35 



wherein X„ X 2 , X 3 and X 4 represent hydrogen 
or halogen, 6 

Y represents halogen or the trifluoromethvl 
group, and 3 

Z represents an oxygen or sulphur atom. 40 
3. A polyhalogen substituted compound 
having the formula: 



OH 



wherein X„ X aj X 3 and X 4 represent halogen 
or hydrogen, 6 

X 3 may also represent the trifluoromethyl 
group whilst not more than one of the four 
symbols X represents hydrogen, and 

Z represents an oxygen or a sulphur atom. 

4. Process for the production of polyhalogen 50 
substituted monohydroxydiphenyl urea or 
thiourea compounds, the benzene rings of 
which contain no acid water solubttising 
groups, characterised by reacting halogen sub- 
stituted o-hydroxyaminobenzene compounds 55 
with a compound which introduces a halogen 

or trifluoromethyl substituted phenyl carb- 
amyl or thiocarbamyl radical into the primary 
amino group. 3 

5. .Manufacture of polyhalogen substituted 60 
compounds substantially as herein described 
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with reference to any of the foregoing 
examples 1 to 11. 

6. A polyhalogen substituted compound as 
hereinbefore identified by or in any of the 

5 examples 1 to 11 or by the Table. 

7. Germicidal agent characterised by a con- 
tent of a compound of the general formula: 



OH 



H«i I Y 



wherein Hal represents halogen, 
10 Y represents halogen or the trifluoromethyl 
group, 



Z represents an oxygen or a sulphur atom, 
and the two benzene rings may contain further 
substituents but no water solubilising groups. 

8. A process of forming a toilet soap con- 
taining a polyhalogen substituted compound, 
substantially as described in Example 12. 

9. A process of producing a liquor suitable 
for cleansing household or personal linen and 
containing a polyhalogen substituted com- 
pound, substantially as described in Example 
13. 

For the Applicants, 
HENRY IMRIE & CO., 
Chartered Patent Agents, 
329 High Holborn, London, W.C1. 
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